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WHAT IS CLAIMED IS : 

x 1. A method of screening a plurality of test 

2 compounds for an effect on a biochemical system, comprising: 

3 providing a substrate having at least a first 

4 surface, and at least two intersecting channels fabricated in 

5 said first surface, at least one of said at least two 

6 intersecting channels Viaving at least one cross-sectional 

7 dimension in a range ffrom 0.1 to 500 fim; 

8 flowing a first component of a biochemical 

9 system in a first of saM at least two intersecting channels; 
Q 10 flowing ait least a first test compound from a 
'!n 11 second channel into said Virst channel whereby said first test 
%! 12 compound contacts said fiAst component of said biochemical 

!"'! 13 system; and \ 

;;[] 14 detecting an\effect of said at least first test 

Q 15 compound on said biochemical\ system. 

H x 2. The method of dCLaim 1, wherein said at least 

|"! 2 first component of a biochemicll system produces a detectable 

3 signal representative of a function of said biochemical 

.SSI. ^\ 

:"f 4 system. / \ \ 

! 3. The method off clafllm 1, wherein said at least 

2 first component further coApris4s\ an indicator compound which 

3 interacts with said first (^ojjponent to produce a detectable 

4 signal representative of a f unctiofting^of said biochemical 

5 system. \ 

L 4. The method of claim \, wherein said first 

2 component of a biochemical system comprises an enzyme and a 

3 substrate for said enzyme, wherein a±tion of said enzyme on 

4 said substrate produces a detectable teignal . 

1 5. The method of claim 1, Wherein said first 

2 component of a biochemical system comprises a receptor/ ligand 

3 binding pair, wherein at least one of skid receptor or ligand 

4 has a detectable signal associated therewith. 
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1 6. The\ method of claim 1, wherein said first 

2 component of a biochemical system comprises a receptor/ ligand 

3 binding pair, whereVn binding of said receptor to said ligand 

4 produces a detectable signal. 

x 7. The mAthod of claim 1, wherein said at least 

2 first component of a biochemical system is a biological 

3 barrier and said effect of said at least first test compound 

4 is an ability of said ttest compound to traverse said barrier. 

! 8. The methofi of claim 7 , wherein said barrier is 

2 selected from the group donsisting of an epithelial or an 

3 endothelial layer. \ 

L 9. The method oV claim 1, wherein said at least 

2 first component of a biochemVcal system comprises cells, and 

3 said detecting step comprises\ determining an effect of said 

4 test compound on said cells. \ 

! 10. The method of claim 9 \ wherein said cells are 

2 capable of producing a detectablte signal corresponding to a 

3 cellular function, and said ditec^ing step comprises detecting 

4 an effect of said test compound ol said cellular function by 

5 detecting a level of said detjecWbieVsignal v 

! 11. The method of claim 9V wherein said detecting 

2 step comprises detecting an effect ofi said test compound on 

3 viability of said cells. \ 

! 12. A method of screening a plurality of test 

2 compounds for an effect on a biochemical system, comprising: 

3 providing a substrate having at least a first 

4 surface, and at least two intersecting channels fabricated in 

5 said first surface, at least one of said at least two 

6 intersecting channels having at least one dross-sectional 

7 dimension in a range from 0.1 to 500 /na; \ 
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8 continuously flowing a first component of a 

9 biochemical systeV in a first channel of said at least two 

10 intersecting channels; 

11 periodically introducing a different test 

12 compound into said Mrst channel from a second channel of said 

13 at least two intersecting channels; and 

14 detecting an effect of said test compound on 

15 said at least first component of a biochemical system. 

! 13. The method of claim 12, wherein said step of 

2 periodically introducing comprises flowing a plurality of 

3 different test compounds into said first channel from a second 

4 channel of said at least two. intersecting channels, each of 

5 said plurality of different fiest compounds being physically 

6 isolated from each other of skid plurality of different test 

7 compounds . \ 

! 14. The method of clAim--*^ wherein said at least 

2 first component of a biochemic^Asystem produces a detectable 

3 signal representative of a fu/ctiVn of said biochemical 

4 system. / \ 

! 15. The method ojf claimr\l4, wherein said detecting 

2 comprises monitoring said dletectafblU signal from said 

3 continuously flowing first |coim/nenA^t a po^nt on said first 

4 channel, said detectable signal havinVa_>feready state 

5 intensity, and wherein said effect of Wid interaction between 

6 said first component and said test comAound comprises a 

7 deviation from said steady state intensity of said detectable 

8 signal. \ 

L 16. The method of claim 14, whferein said at least 

2 first component further comprises an indicator compound which 

3 interacts with said first component to produce a detectable 

4 signal representative of a functioning of said biochemical 

5 system. \ 
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17. Thte method of claim 16, wherein said first 
component of a biochemical system comprises an enzyme and said 
indicator compound \comprises a substrate for said enzyme, 
wherein action of s\id enzyme on said substrate produces, a 
detectable signal - 
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18. The metihod of claim 14, wherein said at least 
first component of a biochemical system comprises a 
receptor/ ligand binding Vair , wherein at least one of said 
receptor or ligand has a detectable signal associated 
therewith. 



19. The method of\ claim 18, wherein said receptor 
and said ligand flow along sa^Ld first channel at different 
rates . 
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20. The method of cJ 
component of a biochemical sysj 
binding pair, wherein binding^ 
produces a detectable signal. 



Lm 14, wherein said first 
comprises a receptor/ ligand 
id receptor to said ligand 



21. The method oi cL&im k2 , wherein said at least 
first component of a bioche^i^l system comprises cells, and 
said detecting step comprises determining an effect of said 
test compound on said cells. 
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22. The method of claim 21, therein said cells are 
capable of producing a detectable signal\ corresponding to a 
cellular function, and said detecting steb comprises detecting 
an effect of said test compound on said ceUlular function by 
detecting a level of said detectable signal\ 
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23. The method of claim 21, wherein said detecting 
step comprises detecting an effect of said test compound on 
viability of said cells. \ 
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24. A method of screening a plurality of different 
test compounds for in effect on a biochemical system, 
comprising: ' 

providing a substrate having at least a first 
surface, and a plurality of reaction channels fabricated in 
said first surface, eadh of said plurality of reaction 
channels being fluidly Connected to at least two transverse 
channels fabricated in skid surface; 

introducing at least a first component of a 
biochemical system into siad plurality of reaction channels; 

flowing a plurality of different test compounds 
through at least one of saiffl at least two transverse channels, 
each of said plurality of tetet compounds being introduced into 
said at least one transverse Channels in a discrete volume; 

directing each\of said plurality of different 
test compounds into a separate\one of said plurality of 
reaction channels; and 

detecting an effect of each of said test 
compounds on said at least one c^ipo^ent of said biochemical 
system. 



25. The method of <£laim/Sfc, wherein said at least 
first component of said biochtmic/l Wstem produces a f lowable 
detectable signal representative of A rtHactij^-df said 
biochemical system. 



! 26. The method of claim 25, therein said detectable 

2 flowable signal produced in each of said\ plurality of reaction 

3 channels is flowed into and through said Wcond transverse 

4 channel, each of said detectable f lowable\signals produced in 

5 each of said plurality of reaction channel^ being physically 

6 isolated from each other of said detectableV flowable signals, 

7 whereupon each of said detectable flowable signals is 

8 separately detected. 
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27. The method of claim 25, wherein\said flowable 
signal comprises a soluble signal. 
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28. TheViethod of claim 27, wherein said soluble 
signal is selected iJrom fluorescent or color imetric signals. 

29. The method of claim 24 , wherein said at least 
first component further comprises an indicator compound which 
interacts with said fArst component to produce a detectable 
signal representative Af a functioning of said biochemical 
system. 

30. The method of claim 29, wherein said first 
component of a biochemical system comprises an enzyme and said 
indicator compound comprises a substrate for said enzyme, 
wherein action of said enzVme on said substrate produces a 
detectable signal. 

31. The method oA claim 24, wherein said at least 
first component of a biochemical system comprises a 
receptor/ ligand binding pair A wherein at least one of said 
receptor or ligand has a detectable signal associated 
therewith. 

32. The method of /lajtm 24, wherein said first 
component of a biochemical sJstM comprises a receptor/ ligand 
binding pair,' wherein binding /f Wi<* receptor to said ligand 
produces a detectable signaj 

33. The method of claim \24, wherein said at least 
first component of a biochemical syktem comprises cells, and 
said detecting step comprises determining an effect of said 
test compound on said cells. 

34. The method of claim 3 3\ wherein said cells are 
capable of producing a detectable sigrfal corresponding to a 
cellular function, and said detecting dtep comprises detecting 
an effect of said test compound on said\ cellular function by 
detecting a level of said detectable sidnal, 
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1 35. Tne method of claim 34, wherein said detecting 

2 step comprises detecting an effect of said test compound on 

3 viability of saidlcells. 

1 36. TheWethod of claim 24, wherein each of said 

2 plurality of different test compounds is immobilized upon a 

3 separate bead, and sVid step of directing each of said 

4 plurality of different test compounds into a separate one of 

5 said plurality of reaction channels comprises: 

6 lodgind one of said separate beads at an 

7 intersection of said first transverse channel and each of said 

8 plurality of reaction Wnnels; and 

9 control lably releasing said test compounds from 

10 each of said separate btads into each of said plurality of 

11 reaction channels. \ 

x 37. An appara^usyfor screening test compounds for 

2 an effect on a biochemica^ system, comprising: 

3 a substrate\h^A.ng at least one surface; 

4 at least t^^irltersecting channels fabricated 

5 into said surface of salf su||rate ( at least one of said at 

6 least two intersecting fchann^s having a£/least one cross- 

7 sectional dimension in/the Mae from^ut 0.1 to about 500 

8 fim; \y 

9 a source^of a plurality different test 

10 compounds fluidly connected to aXfirst of said at least two 

11 intersecting channels; \ 

12 a source of at leas\t one component of said 

13 biochemical system fluidly connected to a second of said at 

14 least two intersecting channels; \ 

15 a fluid direction system for flowing said at 

16 least one component within said second of said at least two 

17 intersecting channels and for introducing said different test 

18 compounds from said first to said second of said at least two 

19 intersecting channels; 

, n a cover mated with said surface; and 



47 



ja detection zone in said second channel for 
detecting an\efVect of said test compound on said biochemical 
system. ^ 

38. Th\ apparatus of claim 37, wherein said fluid 
direction system generates a continuous flow of said at least 
first component alohg said second of said at least two 
intersecting channels, and periodically injects a test 
compound from said f\rst channel into said second channel, 

39. The apparatus of claim 37, further comprising a 
source of a second component of said biochemical system, and a 
third channel fabricated into said surface, said third channel 
fluidly connecting at\lfeast one of said at least two 
intersecting channels with said source of said second 
component of said biochemical system. 



40. The appara 
direction system generate 
said first component and 
second of said at least 
periodically injects a 
into said second channe 
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s of claim 39, wherein said fluid 
continuous flow of a mixture of 

econd component along said 
ntersecting channels, and 
pmpound from said first channel 



41. The appdra^us b fi claim/37, wherein said fluid 
direction system continuously EJbj£S^ aid plurality of 
different test compounds from said first into said second of 
said at least two intersecting channels, each of said 
plurality of different test compoiLds being separated by a 
fluid spacer. 

^ 42. The apparatus of clai^ 37, wherein said fluid 

direction system comprises: 

at least three electrodes, each electrode being 
in electrical contact with said at least two intersecting 
channels on a different side of an intersection formed by said 
at least two intersecting channels; andl 
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7 a\ control system for concomitantly applying a 

8 variable voltage \at each of said electrodes, whereby movement 

9 of said test compounds or said at least first component in 
10 said at least two intersecting channels may be controlled. 

! 43. The apparatus of claim 37, wherein said 

2 detection system includes a detection window in said second 

3 channel. \ 

1 44. The apparatus of claim 43, wherein said 

2 detection system is a fluorescent detection system. 

1 45. The apparatus of claim 37, wherein said 

2 substrate is planar. \ 

x 46. The apparatus of claim 37, wherein said 

2 substrate comprises etchecfl glass . 

! 47. The apparatuVof claim 37, wherein said 

2 substrate comprises etched/silicon. 

! 48. The apparatus jtfi claim 37, further comprising 

2 an insulating layer dis/osey oV\r said etched silicon 

3 substrate. I J \ 

! 49. The apparatus of felaim 37, wherein said 

2 substrate is a molded polymer. \ 

! 50. The apparatus of claim 37, wherein said at 

2 least one component of a biochemical system comprises an 

3 enzyme, and a substrate which produces a detectable signal 

4 when reacted with said enzyme. \ 

1 51. The apparatus of claim 50, wherein said 

2 substrate is selected from the group consisting of chromogeni 

3 and fluorogenic substrates. \ 
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52. tThe apparatus of claim 37, wherein said at 
least first component of a biochemical system comprises a 
receptor/ ligand binding pair, wherein at least one of said 
receptor or liganti has a detectable signal associated 
therewith. 



53. The Apparatus of claim 37, wherein said first 
component of a biochemical system comprises a receptor/ ligand 
binding pair, whereiA binding of said receptor to said ligand 
produces a detectable\signal . 

54. An apparatus for detecting an effect of a test 
compound on a biochemical system, comprising: 

a substrate having at least one surface; 

a pluraliw of reaction channels fabricated 

into said surface; \ 

at least tvm transverse channels fabricated 
into said surface, each of \said plurality of reaction channels 
being fluidly connected to ^fir^t of said at least two 
transverse channels at a p-^&t point in said reaction 
channels, and fluidly connected to a second of said at least 
two transverse channels /at a tekcond point in said reaction 
channels, said at least/ two yA&nsverse channels and said 
plurality of reaction chann/ls\Wch having at least one cross- 
sectional dimension in «T& ran^^^Sm about 0.1 to about 500 

a source of at lejast one component of said 
biochemical system, said source 6f at least one component of 
said biochemical system being flikdly connected to each of 
said plurality of reaction channels; 

a source of test compounds fluidly connected to 
said first of said at least two transverse channels; 

a fluid direction system for controlling 
movement of said test compound and sVid at least one component 
within said at least two transverse channels and said 
plurality of reaction channels; \ 

a cover mated with said Wrf ace; and 
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27 ^-detection system for detecting an effect of 

28 said test compound on said biochemical system. 

1 55. The apparatus of claim 54, wherein said fluid 

2 control system comprises: 

3 a plurality of individual electrodes, each in 

4 electrical contact tAith each terminus of said at least two 

5 transverse channels; \ and 

6 a contVol system for concomitantly applying a 

7 variable voltage at each of said electrodes, whereby movement 

8 of said test compounds! or said at least first component in 

9 said at least two transverse channels and said plurality of 
10 reaction channels may b|e controlled. 

x 56. The apparatus of claim 54, wherein each of said 

2 plurality of reaction channels comprises a bead resting well 

3 at said first point in sa\Ld plurality of reaction channels. 

! 57. The apparAtWKof claim 54, wherein said source 

2 of at least one compone/t kf la biochemical system is f luidly 

3 connected to said plurJlittf elf reaction channels by a third 

4 transverse channel, said thVrV transverse channel having at 

5 least one cross sectioftal dMeh*ioi*^n a range of from 0.1 to 

6 500 fim and being f luidiy-^conkected to each of said plurality 

7 of reaction channels at a thikd point in said reaction 

8 channels. \ 

X 58. The apparatus on claim 57, wherein said third 

2 point in said reaction channels! is intermediate to said first 

3 and second points in said reactibn channels. 

1 59. The apparatus of cVaim 58, further comprising a 

2 particle retention zone in each ofi said plurality of reaction 
' 3 channels, between said third and sVid second points in said 

4 plurality of reaction channels. \ 

! 60. The apparatus of claim 49, wherein said 

2 particle retention zone comprises a pWticle retention matrix. 
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61. \The apparatus of claim 49, wherein said 
particle retention zone comprises a microstructural filter. 

62. Thk apparatus of claim 54, wherein said 
plurality of reaction channels comprises a plurality of 
parallel reaction channels fabricated into said surface of 
said substrate and sVid at least two transverse channels are 
connected at opposite^ ends of each of said parallel reaction 
channels. 

63. The apparatus of claim 54, wherein said at 
least two transverse channels are fabricated on said surface 
of said substrate in innter and outer concentric channels, and 
said plurality of reaction channels extend radially from said 
inner concentric channel to said outer concentric channel. 

64. The apparatus of claim 63, wherein said 
detection system comprises y-d^tection window in said second 
channel. 



65. The apparj 
detection system is a f 
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66. The appj 
substrate is planar. 
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claim 64, wherein said 
it detection system. 

54, wherein said 



67. The apparatus of \claira 54, wherein said 
substrate comprises etched glass\ 

68. The apparatus of claim 54, wherein said 
substrate comprises etched silicon^ 

69. The apparatus of claita 54, further comprising 
an insulating layer disposed over sa^l etched silicon 
substrate. 
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1 70\ The apparatus of claim 54, wherein said 

2 substrate is V molded polymer. 

! 71. Vhe apparatus of claim 54, wherein said at 

2 least one component of a biochemical system comprises an 

3 enzyme, and an en\yme substrate which produces a detectable 

4 signal when reacte*d with said enzyme. 

1 72. The apparatus of claim 71, wherein said enzyme 

2 substrate is selected\ f rom the group consisting of chromogenic 

3 and fluorogenic substrVtes. 

1 73. The apparatus of claim 54, wherein said at 

2 least first component of WBiB^hemical system comprises a 

3 receptor/ ligand binding jAir, wherein at least one of said 

4 receptor or ligand has a d^tJctable signal associated 

5 therewith. 

x 74. The apparatus of claim 54, wherein said first 

2 component of a biochemical system comprises a receptor/ ligand 

3 binding pair, wherein binding of\said receptor to said ligand 

4 produces a detectable signal. \ 
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